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(54) VIDEO SIGNAL CODER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an image from 
detraction due to irrational image compression resulting 
from coding a video signal. 

SOLUTION: Prior to coding by a coder 20 of a hybrid 
coding system consisting of a combination of a 
conversion coding by a discrete cosine transform DCT 
section 1 22 and a motion compression prediction by a 
motion component predict section 140, an input video 
signal Sin passes through a pre-filter 110. On the other 
hand, a subtractor 114 calculates a difference between a 
video signal coded in the coder 20 and partially decoded 
later and a video signal before coding which has passed 
through the pre-filter 110. An error arithmetic section 
1 1 6 obtains a total sum of the differences per one frame 
and the total sum is given to a filter control section 118 
as an error D. The filter control section 118 allows the 
pre-filter 1 10 to apply band limit of a frequency of the 
video signal Sin and to convert an image format based 
on the error D. Thus, a quantity of information of the 
video signal received by the coder 20 is reduced in response to the error D. 
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1 1 xi>*Mb**ifcA*8fete«**ff-*Hb 
try h L— hTUl*i- 5 

n <b £4#a * i-*»*S i ULE**>?Wfc«#flF 
•*Hb««. 

ft *@T3£«g> tr ^ ^ * — o WEAAftflMB^-K^v >r 

U K«l»«*t- J: 9. *«SA«K*3 

5 sMkfli * t «rE»»r«*f b* a» e> ta * s ^ 5 ewttft » 

l»IB7-f^^fM»»(±, «9E#* b^^l-flME^y 
7 j /i>? iz&tf z>ffii&7 * — hSHftfcig^SHfc^a- 

ffl+am^ffiEA*iftte«*fcME#* h7^/u^^b 

»S:fM»-r5 ^ t 1 I-Ett0>ft«« 

[88**16] «JE»#ft»li. 

«rEE*«Mfc« #*«*fb*-6»i5f«#<b^»£: . 
«rE»iJf«#<b»fc J: 9tt*fl:Sixfclfe»« *u:*tLT 
ffib # fttflt 5 lb * 4: , 

^iEK)^ffl«^0^{f^-i:tuE^y 7 * /\»fifr<hmt> 



WE7*/i^«J»»l;J\ SttE^«IKSI«*lcK^#, fflr 

e^ y 7 ^ jv $ \z x 5 m «i»»*g>»j k*3 <t uqu« 7 * 

Ei^S«fc«*ff*fc8S«. 
[»**7] «rE«F#fls»M\ 

iuE^fb^a t- J: 5 S^^bm <D7=-$* Wm-t 5 tb^i 
s<y7r 

lEl^{bf^ ^ ^T-<b^ 7 7 7*$% Sr»J«i- 5 ^{bfHO^ 

«TE^-f/^»J»»t±, HuE^^b^acofi^b^T 1 ^ 
^I(cSo'^ s ME^y 7^^^^J:6««»*«o*B 

fc-J-SW** 1 JdE«<Olft«fS*ff^bSS«o 

8 ] «rE«F*-fb«tt, 
eMfc«*«c» L*8l»*f b Srtf 5 K*W-»<b#« t . 

mjES^^fb^a ^ <t 6 a^-f bm * £ *«-f 5 ttJ^i 

s^y7 7 k. * 

WEffl*^ y 7 r felt 6t- <of atliJ6 CT, W 

ia4^b#aro*^b^f L y^««:WJWi"5«F-8-<b«J» 
^ , wet" y 7jsi'&i£& 

[«**9] WE7-f/^9l»»lt «tE*»s mJE 
^SKSfS*, WEA^b^^y^fi^fcliBftEx-^ 

&L7*—vy ^^D^tV^e^|!ltC^ P y 7>T^^*rffl» 
L, tuE^. «fE^»J»S6«*, fuES^b^x^^ 

— ^r y fO«»'t*(^JBJfi»**©*JIS*ff 5 J: 5t-!«I 
E^y /u^ SrM»1-5 C i t -T 5H#9 4 

v^u8ot^n*»i *cE*oiftftfs-s-ff*{kis«. 

[«*JSl 0] r'^^MtSixfcA^ftBfS-S-SrW* 
^b»TW#fti-Sri:icJ:f9BE«ift««*S:±fi8L. ^ 
»*»P>»36*ix5Bf3£<Otry h u- M?fflEEEJI6»«« 

lfiEff #fb»-CW*fb Sii5«t<OS(iEAAft««^» 
Jft»*«Sr*JI8"T5^y 

r * *i*a<ki-5»«fs*w*{bSiB. 
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«8fEffH|-{b»Tff^bSix5fi(ro«rlBA*i*««#<oH 

fr»»t -*-5l«fc«*«F»<bS6«. 
[»#* i 2 ] T'^^/WbStLfcAA^W-B'SrflF* 
{b»^ff»<b^5witiJ:!9EESBft««#«rfedcb. ^ 

*4:tHA-i-5»«{S#«F#<bSg«T*)oT, 

lOTBff **b» -eff*-fb £ ix 5 ffi <£>WfE A A BMMB # 

#ff*-fb»B. 

««#W*<bK«. 
[If 1 4 ] «f|E^ ^7^^ ti\ 

«r«05l< i/^v^^^y V'^at*^, 

Striae fflEAA8Mfc«*K:ft#i-£2E 

«*fc««TElfy M^-hJdS^*, BMETs^-y-v:/ 

y ^ ^^atc x h f - >^jft«>i6in*3 ± intuit * 
y > ^atct s * >^/ujS 5 i * s:»j«i- 6 1 

tic J: 9. StFE^y 7^/u^{cJ;5JB«»»«oMia*5 
S»f *31 1 1 2 (cEttOBMfc«###fld£fi. 

[0 0 0 1 ] 

ffi*fff^bSrtT n^ia^) ftiSBSrflE«-r 
[0 0 0 2] 



oving Picture Experts Group Phase 2) ^^^^(cg^ 
#S*fc«#«>flF*fb*:fT 5 *«*#«F#{b3SB36 s ttffl S 

[0 0 0 31 HI 4 tt, COJl9 4ifc««#»^bKB 

11, ^2 2 0 t, DCT$H2 2 2 ^ ifft»22 
4 , PTSSW #{b» 2 2 6 ^ &?3'< 5/772 2 8 
t , flF*^bfW»» 2 3 0 t , a?*^b« 2 3 2 <t , iSD 
CTS&2 3 4 fc, »I]I«2 3 6 t, 7 2 3 

Sir, n*ttHR?ffiff2 4 0£* 8»^yf2 4 2 
a, 2 4 2 b t^fe«fiKSiXT*5l9, MPEG 2 ^SUC 

2 4 2 b izXVmfc^fJ * >?X'7 L — ABDW^bt 
DCTtc^SXlftff^bfc^U-AlB^t-JiSft** 

«^ast*ja^-frfe-frfc^>r^y s> Kff-fHb#3ttwS-5 

<flF* J fb«rtT5. rixtcj;?)A*»««*SinSrW#{b 
UTJEj|Sl!fe««*Sout «r£j*U ^«36»fe»^SixS 

[0 0 0 4] ±E^J:p**fife«*»*ftSSB(- 

««-r5«fc5(c:LfciiHfcffl : -Wb»B* 5 , #W9-23 

8 3 6 6*^«K:teV^n^S*VCV*5>. r^SHMf* 

3£«4r«^T, 3f3e<Oiii«^ f --^ro*lBaC{bS:tttflUT 
7*-^yh«rlRt5wil:i^ feSric»o-y-^^ 

[0 0 0 5) 

WW s *fttJ:5i:t5Hffl] Ell4^Lfcfae*6 
K««#W*<bSgBT-i±, *tf$frbmi££tiZ>ft£>¥ y 

hU— hRbit (C»UA*»«{t*SinO««[B^< 
fcSfc, ff*<bt-J:SS««-J:-3T^oy^^^^ 

[0 0 0 6] — &m¥- 9-238366 

^Snfcsr«?f#-fbKB^J:ixtf. ®fex-^o^tffi^ 

JEffi J: 5 U ttttlte co K± iz. *5 v> T — <7>ab**s fe 5 ^ 
%^.bix5 0 Lt^^L, roiBiftW-8-fbKfitt. feSt*^ 
^ic^s Ltfe«^7t-^y ha»^o^»a;Lfc 

«dctftor*50, ««MH^J:5 47*-7ty 

[0007] -tcT?*jiwcii, ^^(o^-tips^-r^ 
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KitT*# s*<fcis#w#{kSS««:»«i-5 r £ & s t 

[0 0 0 8] 

3E*i-s*3 * :/ y ^ -< ^ k «t 5M&ftffi«<ofH 

PB:fcJ;U<piHft:7a~ - ^ h^3ESIdS»J»Six5fc«6, ft 
«« *a>f¥*ft;M J: fciiSftiSfcfflBfc: J: ^ T HH£tc#i 

[0 0 0 9] JSloSSWfcis^-C* BBIB 

iMJEA^ft***^^*— SI- 

ft ho roJ: 5ftJB2<o«W(cJ:ixtf, f^^-m 
[0 0 10] m3(D^^t±, «1 (7>«MIC*5V>T; ffifE 

[ooi i ] au^jewii, jsi^aswcisvrc* me 

ffi«»«fflr*S:tB*{b-r6»Bfa*{b«S:Hlcfl|*., fit 



* e>tu* s *x s t « j3r«#f b»a> b tu* 3? n 

Sj«t-«tt«r*1-^Tffitt^aK(cjC ISTfff-JWbliiUCSfe* 
[0012] » 5 (D&WIL m 1 0>380iK:*5V^C\ tufa 

SPii, fifiE^* h^^/u^tcgjfE^y 7^ /i^icufctts 
£ fitiE^ h^-r/i-^TJ^btH^ S *x£> Bfetttt 

S-3# ^ y ^ ^ /u^ tc«t £ii&S^«<^fiJPI*5 J: t*!Mfc 

[0 0 13] JR6©*W*i, »1 <?55BW(-*5V^r. WIS 
, MrEJBBf **<b««w «fc 9 m#ib $ ixfctt««* 

Em«»««-»Sr^i"5W*<b^ai:*^- IWE^ . 
-r/w*»J»ffll±, «JE^SH»i6«*^*^#, ttJE^y 

«t jxtf, ^wmmm^zm^^y y 7 m 

W^^fc*!), ft^f^-^^bt-J:5^ft(iJ^BE 
[0014] ^7 S l W38Wlc*5i^T . fuE 

w*<b»tt, Wifftd-^^SFruseiftw^bSr^iffiiftW* 
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&&*4t'tZ>m*it^®t. TOEa-T-fl^aiCfcsa* 
7rt-*5«t5x-^^*a»ca:i:r, TOEa^Hb^a 

«riB7-f/u^M»»tt, sMsa^fb^aoa^Hb* 

««*-r*o C0J:5ttSB7 03SW«-J:ixtf. a^Hb* 
x ^ r««cS^* -fyy-ov? k J; s«R»»*(OfHR 

«-S-fl>»-S-f bl- £ 5 «SttiIMfcffiBI- J: o T PJ& 
Sr*i-5TffittoS«*-*C-C, ff»{b«roiWft«*<7>« 

[0 0 15] jS8G>»9Jli. JBlOjSW-JS^T, WE 
«F-§-{b»l*, ua5*«F*ft«rR 5 ae«Mf* 

{b^a£, ^lE^^fb^ai-^^^^b^^T 5 -^ 
Sr^ib-rs^ft^at, strES^b^a^J:^*^ 

coa^Hb*^ y ^HSrM*"*- 5 W*<b»J»^a t £^ 

»»*#«<oWJ|R*5J:uqii«t7*-^y hroSE**s«J» 
'Six**:*, |jfe«**©ff*{b*-J:S«a*®ttlffiilB^ 

[0 0 16] JB9 0>3B93li, »4*-t^U*8 03BW<Z?V,^ 
tSE^filRgW-** BBIS*^b^'ry7 F «*fclim 

SrfilWU SMeS!#, ffllE^aHWSfS*. StrlEi^b^ 
roi ptt»9^«Ml-J:tttf, iftte«*K>»*{bJ-J:5 

J: <9 ff^b«j<oft««*^>««a* s <s«s ®«*» 

»JPfi*c J: f?ff#{bffloft«fS*o««aS:<ft«T-* 5o 
31/.cEE«ilc«t6ljflfc«IBS:?!fiS(-l»Ji:i-ac <tri>T*£ 



5 0 

[0 0 17] $10^11 ^^^MbSiX^A^Ift 
«{B#«:flF#Yb»-eflF#{bi-S ^t^XV JEtt8fc«fc«# 

EffiiB»««#*fflA1-5ft««*W#ft»«-Cfco 
T\ MEW^bSir»#{bSix5ffl^>«!rEA*ftlft«* 
<DH«#»**r»JRi-*^!J SftE^ybu 

R&fM»+5 7^/u*fM»Wi:* 

»«<o*JI»*sfM»Six5fc«>, Mf^^^fbia^ 
I^DT, flF-g-^b«rott<ft«#rofl|«a«:«:*-C#5. 

[ooi8]8i ^^/MbSixfcA** 

Efftt*««#^ffl*i-sift««*ffl : *<bas«T-&o 
«rE»#<b«TW#<bSix5W^fltrEA*K««# 

— F O^MWt 5 7 >f /^BJTO <!: , • 
ii:feft*i:t5. w w J: 5 l l J:*xli* 
^«3&*b»S$ixS try h u-H:!^/^^;^ 

ff-^OTS-SHbt- J: 5 «SJ£ttiIHfcffllSI- £ o TIfti:*8 

&*i-^iett^a«tasc-c\ w#{b«!r^8ft««#^* 

[0 0 19] ^12^lt 7^^«^?ix^^ 

««#^»-^b*-cflF*<b-r 5 r 1 <t 9 EEffl*««* 

EEESB(ft«k«#* ^> K«« *W-g-{bJg« T*fo o 

t, WEW*{b»-ei?*{bSix6«r^«rEA**««* 

^WMtt57 P y7>f/^^ BttEtTs/ hU-h 

i:, 5:fi5ri:Mi:t5 0 C(0 J: 5 tt» 1 2 o« 

fitcjcsisr, fiF*<b«jwi»ifeft#^««a , S:fij«"c$ 

[0 0 2 0] 113 <D$£*M&. m 1 ^3gW(C*3U^r, w 
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*&Wit-fZ>» wOJ:5ttJBi 3©*iJ!K:**Ui. JB9 
[0 0 2 ll JRl 4©»Bli; JRl*fctt»l 2<o^m 

#*w»JIB*3J:t5iir«7rf~ -^y h^&»Sr#J»1"5- 
C<£> J: 5 *K l 4 - 

[0 0 2 2] 

(i) 

d 1 14, #3693 OS! 1 (OS81£»lBT-fcSft««-S-«F^I: 
«^tfMPEG2(-S<5#A*ft««#SinS:» 

5fctf>Kl % DC TBI 2 2 t , t^Ml 2 4 fTS 
ft«*fb» 126i, tti*^ y77l28h »*ft»J 
Wl30h iSS^bffil 3 2 SDCTSiSl 3 4 
t, *Djf»l 3 6 i, 7WA^y 1 3 8 S*J#ffi 

-fbtoBBT*«J!9«*.4:*T5«J«^^ y^l 4 2 8*5*1* 
1 4 2 b fc**bfi!c5??#<b»2 0*r«x.6i:*(^ A* 
RfcfM-KJCC-C, »*<bffi^tt««**-»^«*»* 

74iV* wot. SiEMBtfSl l i 4 



[0 0 2 3] (2) JSl OlttSflffB^ftfl 5 

■■Ctt, A*R««*Sinli. ^117^^110^ 
triffi&SWl OtcioTWifi^ac^MR^^tf/**: 
HWfife^d-— KD«SI*sffi3ixfca^«F»{b«2 0 

tcA^^Ftv^o w©fflF*^b*2 o-eii, ^fM-yf i 
4 2afc.J;t;i4 2bl:J:^ ^f^co^-r ^>^T\ 7 
u-A|Bff-§-(bi 7 u-^rtflF-SMbi roWCff^b** 

[0 0 2 4] A^W»<bOtt^»4, 
f 142 a*5.fctM 4 2 bttHH"C^Six5ttffi"Cfco 

1 1 osraiaLfcifetws** 5 *^** 

DCT^12 2l:A^$tl, *<DWfc«*fc#LDCT 
(£*SX^*fbJ& $ fTfc>*tSo ^oSB*»feixSff*^b 
^— ^tt. «F-§-fb*J»» 1 3 0tC«tS»J»<0T«C*^{b 
ffi 1 2 4 Id J: IP ttit S ^ct , pr««flF#i b» 1 2 6 
3oJzWeg^fb£lJl 3 2\z^Jj£tl?> 0 praEfiflF#ft* 

i 2 eKA^snfcff*^— *i4, ^rae*w^b$^ 

12 8(4. tB^trybU — hRbit Sr ^r^^-U^ 

&A*U Sffl^nrv^^^^bx-^^riE^^t-^ 

Sout i: L"Cffl*tfy M"— HRbit TttJ^I-S. 
{bf»J»»l 3 0(4, tfj^^r 1 2 8lC*5tt*W*fb 

ftfettv^J: 5tcJt<0*a*J-fi;ifT*^bffli 2 4 cog 

^{b^^y^fBSrMW-rs. — i&m^mi 3 

DCTSS1 3 41C£ SajDCTSrlSSJU 7 

^bo^^tb^ffi«^yofc^o#^tii^ox-^ t u 

T^^-^^^-y 1 3 8(CSa^ix6 6 ft*5. 7 1/-^ 
rt«F*-fb^i:#(i, feDCTS&O^— ^H*D»»1 3 6 
T**B*$tt5w 7U-A^^y 1 3 8fc*«$ 

[0 0 2 5] 7U—J»Wm*Hk<Ot£\£ft* 99*<< iy 
f 142 2 bl4,$J&T^£;h,5#fgT*£>o 

T, 20l:«t9, ^y 1 1 O^rili^L 

fcft-fcfS-a-o^i-A*H«i:»t*iflt^iBI»l 4 O^ffj 

istSSii, :(OfiB«S«ti:»ti>CT»i 221: 
i^MfW^^o z*oS»»^b(-J:9»6> 
tt5«F#-fbf f -^»i. «F#{b«J»ffll 3 0(cJ:5»J»W 
Tf-ft^b»l 2 4tc«t !9 4-?-{bSnfc». pTXfiff* 
{btti 2 6*5J:^a!*-?-ibSiSi 3 2JCA*Stt5. ^ 
*fflF»-fb»l 2 6tcA^^^c^F^bx-^(i. 
ArtflF#-fb<ot#tl?l«, PlKftW#{bSixfc«. 
/<^77 1 2 SlCgffl^n, tB»/<y77 1 2 Si^Sa 

try j. hRbit -rtti^sna. ^MJWi 30 
4w«^{b^7 t ^7 r «&'MWi'S. i^fi^ib^i 
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3 2 I^A^^n^^^bx-^ll. ffiS^flS^SL Ht- 
ffiDCT»l 3 4l^«t IPiSDCT^rffi^nr, MUSI 

ffl»14 0!4* 7 1 ^^^E-U 1 3 8(Cg8l^iX"CV>/c 

^$«&I4, «Ti*<0«||C«l 2 0(-J:5^jayKft«^ 
±l£i::«JB£ixSi#K:, *D»*l 3 6HA*SixSo 
AiJFISl 3 6m 'w^WHfcifflDCTlfeOx — * 

bit-So Si«k»i3 2, iS?DCT^13 

4*3iO ! aDlH!i 3 e^i^JBBfttJtca-B-^W^ix 

1 4tcA^£*x5o 
[0026] *Jtlt«tBro?Mk«#flF*fl:KJl"t?ttL* 

oaiftSrfiJ. wOfcfclc, *i\ »*{b«2 Olc&i* 
fttc«#{bSixfcR««#) ^!)7-f^i 1 OSrii 

5o w^>i:#, IBJ— 7 1^- *lco^TflF*{bfll0>Sfett« 

14, ajsraitffii nct^M; 

dttWIS l 1 4 icA^i s n,5 e 1 l 4 lc J: 9 £j* 

S 0 wOSWHfcSlcJ; ^IbH^lll ^ftDttt 
7-f/u^WJW»l 1 8lwA^£;ft5 e r^KSI-ffiDIL 

7<{/i'*ffl9mi 1 8 14, 
t^y 1 1 0tc3*-T5W»«*Sc «r£/S:U 

<&@1--<< , -t^»J»«»Sc icj; /u* 1 1 

[0 0 2 7] ft*3*j|jfi»ffl-e*±, ^y7^^ 1 1 0 

fftftS2 0tt, »#<b<B#***6tt*«*^Bi 
»7*—*y Yt LXt 9&Z±X<omto7*—- *y Y 



180>f3F*fb»2 OKL «*.tfMPEG 20«»«ftw^S 
ixT^S J: 5 7 7^^/^w:^S Ufc 

^tgitfcoT, «*. 1 1 2 5$MD 

TV«3H«ft5 2 5*©SDTVi:#(EUV^ D * 
Lt, y } J 7J/1-? 1 1 0X~mi&7*— hKtJW 5 *? 
*>nfca-fr»-tt. f^7^;v^W9ii 1 8^btB* 

h(c#JCLfc»#Yb*jT5. 
[0028] (3) ^^^/^ 
[1214, *Htt*ffi*-*5**5:/y 1 100^ 

y^B-C*>5. /!)7^H1 1 OIL zk^ 
ioit/SiE^lPl^-f /u^IhIBS 0,5 4 2ocD7 
>f /l^Eltti^y 5 2 £jO»fe«|jS;£*t"CV^5. 

y7^/^i 1 oicA*£Hfc»<fc«*iL 

frfWN&S 0«:'iSiabfcft««#l4, ^^^52^1 
TSK*lp]:7-f /u^Ih]SS5 4lcA^i^ixS<, ^^y5 2 

liM^f^^^^^^^^T^^o 
[0 0 2 9] H3IL *S|t*lPl7>r/^^lHlB5 0©«flc 

r^^7^^^!6 4^ W^-V-lsyV 
6 6b. ^2irU^^68i s 7^f^ffAS*8 7 0 

t**e>«fiRS^ A*aa-?-Tfin, aj^is^Tfout, 

W«^Tcl—Tc3*r«x.TV^5. A^C^Tfin tclL 

»^-Tcl-Tc3(Cli, 7-f/v^MI»»l 1 8-t?£fifcS*x 
6»J»«*Sc «r«fiKi-S*l-»3f6iJ»«*Scl-S 

^yv^»6oi4, A^^nTt^lfeif-^i-^®^-^^ 
t » i ftJ®Hf * s ci \^m^ ^Tii^jo-r ^> w fc i- «t 

l-"Ca*i-5o *l-fel^^^6 2IL 
:07j'/f>'/y >^^«M^i777 , t>7' 

l«fiiJ»«#ScllcS^tilKi-So Iltl/^^62T' 
^iR$ixfcBjfe^^-l47 f -^^^7^/u^^6 4lcA^)$ 

14, K3WJW(t*Sc3lCffiUT7w'^^<R»*dt»7 0 
fv ? ^^7^^^H6 4 14, ^H^tO 

7-f^^«6 4(4, S5 3ffi"J»«*Sc3ICS^#. "^^^ 
^>-^y v^$*xfcift««^A s *l"fe ^ 6 2Til^ 
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^^v^A^^^f-^-^^^^fc^^^^ *^A*i** 

ftt>K3ffl»«#Sc3tcJ:!3M»Six5. ^^^^ 
yy^S6 6lt 7^^7-f^»6 4*Siii8Lfca 

V^UjSS:* 2 ffil»fS# S c2i£g^ 
IH3I < C k <fc 9 * ^^/mttRSrtS* * * fc WMt* 

*L*>«:, »2fil»«*Sc2tcS^#»«r5. IS 2 in- 

[0 0 3 0] HI 4 (4, ±|2^7K¥**rRj^'f /V*[H]S&5 0 
^dSJtS^^^/^^-f A-^£B6 4O*fifc0»J$r^-t"EI"e*> 

H(Z) = hl+h2 • Z" l +h3 • Z**+h4 • Z' 3 +h5 : Z 

■ z -6 

«»hi-h6ii, JB3««B«*Sc3^S 
<f /i^«Rh 1~ h 6£^ffc£i*5 r 1 1- J: 0 

si,7j/i<?n6 4\*. ffimy-ei'fki'XWiftvizVs 

[0 0 3 1 ] U3^J:t^[§l4tCct t)^^H57K^^^]^ 

-</v^[eIS§5 0i4, ±SBolftM*»e)t>^5J:5*w, 

1 -Jg3»J»«#Scl-Sc3lcS-5#. ^T^<t^t-itJ 
ffi"6o v^*, B5 (a) K^rRfcfS^A^iB^T 

fin KA^n^-rsi:. r^t>ry>^»6o 

twi tp^itoi^vy y y^dSii»D$tfCBI5 (b) \z 
^1-«**S£lSSix5. w£>ff*l4* »Hri'**6 2 

fc*>^^0«3&54iRISn, ID 5 (c) 

J: 0 f-v^u^OlBSI^^fT^ixT, H5 (d) (c^-f 
ro«-ctt, HI 5 (c) (c£>^r 

LT»feiXfcBI5 (d) A^WFTfin 
^A£>£ft,Z>m^r ms (a) ) KUfc-^ t^D^ 
JS»36S3/2fS-t*fc»*>*>^y >-^ja«L»* s 2/3(gF 



ESS 5 0 dS#«fMI»a>:7 -f /u* <h Lti^t5^C 
14, Jg^Tfin A>fcA*£ixfcBMfc«*li* JB 1*5 J: 0 s 
!B2fMW«#Scl. Sc2T*^l*5J:U : ^2-feU^^ 6 
2, 6 8^W^5^l:«tD, T^^t^^^ 
Vif^^y y^t^f^r . Tiffin? 4 

/u^'SB6 4 0^tiiKBLT*T'Tfout3&»bffl*£i't5o 
[0 0 3 2] /V-^lsliSS 4 0<SdtfcS*tt 

«fcA;*Siv «iEJB«)»o««ft!IIBi3J:V/*fcrt:a 

foutd»fc«ikttl*£ixS. 
[0 0 3 3] ±IBT(i. ^y -7 4^9 1 1 OfCifclHfc 

AWlSW^^/U^lCOV^ti. 0 3 {C^Lfc7-f 

fclzX *) . ^y 7 4J\r$ 1 1 0 ASWt«(S#S intent L± 

CixtcJ: ►j/y 7-</u^ 1 l Otc i5I*7t- h 
5wiJ&s-C#5o ft*5±IBT(i, ^U^^/i-^ilOli 

[0034] (4) /!J7^^ (D^J» 
/U7>f^ll0 (0»1±l±. tu^E^ «t 5 IcSRUffl D (c 

>Mfl»l 1-8 14. 0*Jxl4. n^ISIitT^CP 
tf kt£± 0 : ^J(W«#Scl—Sc3«:±fiSU, C 

ftb^mt^ft^xy y 7 1 1 o<D$f&zm 
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»-t6. IOJ:5l-7-f^M«i»l l8i:CPUir 

~Sc3£r£/£-f£^— K£*7lall»i tT7^f/^W 
U118 SrliaUTt J:t\ 
[0035] (4. 1) Si 

*-r, kss*»«i i Gfrbmrnxo o 

0) (^f^SlO) o -t L-T, :<D^i 

«DSrBFf3E<OH«Is l~s 5tlHklt«L (^^S 
12-S20) , *<DJfctt«*fwJSi:, fW»fS-S-Scl- 
Sc3ft^LT:/y 7 4A>9 1 1 0 £>#te£:^T£> £ 5 K 
ffl«+5. **5*j81lfi»ttTli, ±ISr«§fits l-s5 
(4, m^jt*^ b hRbit ^fSCT^i^^T 
#9, 0 < s 1< s 2 < s 3 < s 4 < s 5"CfcS (ftl* 

[0 0 3 6] ^itD^KIs l^Tt'fo^ 

£*iX*?iXnlh [Hz] , nlv [Hz] £i-5««»JIB 

2) 0 fiMlffD £30111 s ^^#<^1ls 2^TT- 

±«*tf®«tt£*ix*ftn2h [Hz] , n2v [Hz] 

(77^S24) . KttIDi5|SMs2J:9fc*#< 
Hits 3«T"rfcixtf. /U7^/^l i0^¥fcJ: 
U t SiE^&&o±^^rJl^^^^^n3h [H 

z] , n3v [Hz] *-t*#tt»JK*r*T5 iplcs^A- 
*«Bc£rR5£1-5 (^^^S2 6) c KSttDj&sfiMI 

s 3 £9 Mtts 4£JlT"Cfc^tf. 

1 1 0*SA*ft«fS #Sin<OB«7*— ^ y h4r7* — 

f-^S2 8) 0 KSffiDASHils 4 J:9 t>*#<BMI 
s 5^Ttfe^ll /y7>f/^l lO^AMHift 
SinOSHfc:?* — b&7* — h 2 d^fti - * J: 

yfy/U >-^£>R;££:fT? (7f^S30) D 
<!D*SRB«s Sit) fc*#rmtf* /U7^/^ 1 1 0 

S 3 2) 0 

[0 0 3 7] fc*5±!E*5^-C, nlh>n2h>n3hT'fc 
0, nlv>n2v>n3vt'fc6o 7^yM^ 

Y 3ii, row* ? i— A«iSSk* s 

/^T^<IH7^-7 7 h £ LT^tf>g2:3££H*: 

fMSM^c£;h^ g£^itD^*#< 3i5i:lt* s oT 



[0 0 3 8] IXL^VfS 2 2 — S 3 2 0>l^f*L*** 

y/s 3 4) 0 ±KjM6*ffi-ctt* i f 

lbr^^Hii^-f-A'Ktttats. ^f^s3 
[0039] ±E»f^«-ett, ^n-f/^ i i 014. 

pCttt)J:^o s 5 J: 0 fc^^i^RMti: LT 

s 6*rK3£-fS^#*w, MtKs 4ts 5 0>RNwBBtts 4 
5 H'ffi s5ts6 OP^dHffi s 5 6 «r-t*v*fixR£ 

&*n*ft^*»#&;ftfcttnh [H z ] . nv [Hz] 
fci-5#«*!llE&fT5 J: T'^^^iiO^J 

[0 0 4 0] (4. 2) *2»fl5«l 
118(4, :7^/U*SJ«8Bl 1 8 ^ftiWi*K1^J (SIT r» 

Wtt«rfM»UT*5f?s »«o»f^t»JC*3^r^i; 7 4iv 

t^i^y^^;^ 1 1 o^t^i, 

[004 1 ] *ftf^«Ttt. i , j 1 . i 2, j 

3, j 4, j 5, j 6^AU Ztlb<0&Wc$: 

oiz.inmk1~z> (^7^s5 0) 6 nt\ ^i&iii 

nlh [Hz] . nlv [Hz] t -r6#*»JIS(-»Jt L, 

S*i 2{47K^«tU t ^il^K»^±^ii^*Sc^^ 

iX-f^n2h [Hz] , n2v [Hz] t "TS W**JI8»C» 

m&ttl^ftriZh [Hz] , n3v [Hz] <ti-^^iS^J 
RBtcWffiL, S^Cj 4l4A*ft««*Sin<73lj«7*"- 
-^y hro7*-"?y b l^«ftlc»CL, j 5(4 
A**flMS#SinOliift7*— h^r 7 ^-— ^ -y K 2 
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[0 0 4 2] ±EK »o«JMfta(i. K» i 

5 2) o K»i tfMBT-Cfcixrt^ty^S 

5 4^iS3k Xfti A«MJ: «3 t>**lt^tf^^y>^S 8 

ry/S 5 4-^k M£«£ffil 1 6 3&>fe«S£fflD«: 

OBMSs 1-s 5 tUftitKL O^s^S 56-S6 
4) % ^:<ott;«JB*i-JCi:-C, /y7>f/v^ll0lc» 

[0 0 4 3] KSHtDdSHIE s 1 fiJLT-Cfc^tf , 
»«*ftV(nlh, nlv) fci-S***]Rfc#JS^ 

D^H«ts 1 x v ^#<r^is 2«T-e*>^tf, ±» 

SgBrJi&ftS: (n2h, n2v) t i-5ffir*W]H»w»*B-f 6 
ag»j 2 0>fc& lfctfit^l" (^s/^S 6 8) . &H 
ttD36SH«s 2 £9 t>*#<l3SfiIs 3KTTfcntf, ± 
ttaiWrJ^ft** (n3h. n3v) t -f fcWScfflPSKttJC"!" 
SSEftj 3 coM^r 1 (^fy/S7 0) . IS 

ft j 4(Ol5r l^tif^i- (^r^S7 2) o Kfiffi 
DERMIS 4 £9 WK^Is 5«T"C*>ixtf. 7* 

RSffis 5 X V tt*Ui, h 3^z>lHg>:7 

h«Sltc#*Ei-5«» j 6 OfflESr 1 *fW*t-^i- 
Ur^/S 7 6) . 

[0 0 4 4] ±IE^-r s/^S 6 6 — S 7 6©V^-fiX^*: 
^S7 8) c *<0'&. «»i roffiSrl^til^LT^ 

yS5 2~S8 0^^l^Tt5„ COBM, 

j 1- j 6CO<itwS^5v^T^y V 1 1 0CD#tt£r 

IS:^-r5o 0tJxli. ^gfcj 1 - j 6©9%*t*#^l 
SrWi-sasftt-WlS-J-SWtttc^y fr* 1 1 

^t5 0 ztD&mn. ^ftj i-j 6cov^ 

/w* 1 1 0 l^ibitSfcfc^SJWt ^Scl~ 
Sc3«r*fiRi-5wi:(c:fflai-S. 

[0 0 4 5] ft*5. Xftj 1~ j 6(7?fi|:tCS<5< Zf ]) 7 
^HM0<O«ttWKS (^fy/S8 2) KOI* 
T, ±fSSS:^^&(C{-t^T, ?ft£3:£;*?£ i ) . 

ii) W^fh^^^tt) 

i ) nil s 1 - s 5<oRarasr*raiM&fc u j 1 - j 



j 1+2- j 2 + 3- j 3 + 4 • j 4 + 5 • j 5 + 6 • 
j 6) / (j 1 + j 2 + j 3+j 4+j 5+j 6) Id £ 

ii) ^ftj l~j 6<o5*>**rot«>(c»ffi;i"5»ttT 

*:BM£"efc5o **5H8i^'LfcM-C«\ J 2-* 

tttc £ 9 {&« S nsflWli 5 ** < ft o f v ^ < 0 
[0 0 4 6] iROjipfc^/^fflWSBl 1 8<D®ifE 

l OJcio^r. |RS«[D3&s*:#<*S«cUfcdSo-CSfc« 

ttH«7*-^y h«** s «ffcix5. 4*3J:K»fl£W- 
*5^Tfc. /y7^;^l lOlt ^HMDtcjcSCT^ 

t^t^StftoWttftllSSrtra^tctTi <t 5^LTt> J; 
[0 0 4 7] (5) »irojU6»HB^«b* 

C^iU^OM^ (^o ^^H^-^^^r— I* St*) 

[0 04 8] 4fc*jtl6»lBTli, BS3SHil[D^/>s^Bn 

K ^> i£T £ #S ^- o o fta ft JE^ tc J; 5 U fiS^ * s Kit $ 
^ffiD75^#<ft6ir. It7t-7'7hfM 

5»cLT*Hlfi»l6^J:tutf. "5j^fti5H-C0i)^D o DH^ 
iST*M)x.oo*aftEE«lc. J: ant-Kit 
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8j6iS-o^!)7^^ l l 0i£j:9*3.Six6. 1* 
SHfc 7 h2E»0>>^— K»>aTd s »«WJ 

9 7*— -^y h£tfc*SHE-e£Sfc«>* 7*-^y« 

[0049] ( 6 ) jg i (o%w&^o^mm 
MM&kmm<D7i) •? * iio. «#%i i4,K 

1 6:fc£U<7^/i^f&JWS&l 1 8*r«*.5 

fc^ct/!) 7 1 1 OfflS&oSHfcflHH^^fr 
5 ttr«R*3&sffitt S 6 J: 5 *#*MK*5 A tf/* fc ttBf 

•fHb K J: £ MM * B {&JE2f * - iB H -T 5 W « Wft £r ?£li i- 
B6Jhi-Srt3&s-C#5o **3, iiSHWKffli 1211 1*3 
— 7 \* — -Mcoi NtRiffl ^riti - £ £ v ^ 5 

7^* 1 i o<om*«»*H»*-«*«i i 4ia^ 

[0 0 5 0] <f 20ll^i>i9ll «60J<Z>«2 

AWis^tw J: stttftflmsj t fca^fc-frfc^-f ^ y 

w irtcj: !9»®te£EEiBU ElBBMfcW* s out 
»1-5. 

[0 0 5 1 ] ^^Wiro^fUftSflffiili. 

1 0(w*5J76^y 7 4^9 1 1 O0>fBl«O> 



*«*3&sg36H»as i l 2^gtWl 1 4lwA^£ 

®gi§l 14(CA^^tl5o *fc*2Mfi»«S"Cfi* 
h7-f/^160 ASRit ibixT*3 9 , #-SHb£S 2 0 £ 

^16 0 2ri§i® Lfc»K*£» 1 1 4 t-A^J $ft5 0 # 
^F7>f^l6 0lt H2—H4 (C^Lfc^y 7^/W 
^iPf^M^ttfc^ /y7>f/^110T'I 

[0 0 5 2] 1 4li. rwj: 5l£UTA*£*t 

&it-tZo eai**»i i $ i^iwi^ 

^-<DlSSI«*^>1fi^7^— A^C7?^?P^g£ii1-5^ 

"C^So fcfcU mi <B»tt»1B-e(4* ^1)7^^1 

*{k-C if <OSaM«36S3eib1-5 0**«r^1- 1 OTfc 5 *0 
*w#L, ^«?^ffico^ffiDli, /y7>f/^ 1 1 0 
*iiiai-5WO»«{g#T*fcSW«#tc^LJE*8W*<b 
J; 5H«^k3& s if WS****:^1" 1 0"Cfc 5 e 
[0 0 5 3] 7-f/^»JW»l 1 8 it, *1<0R16JBJ8 

y i i o^*H-5«W»«'§-Sc Sr*:fi£L. 

1"-<< , -t^JWff Sc tcJ: t^^y HO© 
»14«:WJ»1-5 (ID 6 ~H 8 #HR) o 1-ft*>*>. JtfBK 
^{f-^DI^DT^ y!)7>f/^l 1 OtC|fcttl«*Sin 
cDJl^^^^JPS^«tO : /^fcliiii^^*-^ty h© 

l 8 it, /JJ7^;^1 1 0^B«i7*"— h^S* 
^tT^-^^^t-lt, H7^f^ 1 6 0tc*t1-5$J 

h7^^^ l 6 0ic^coafrcoli^7*— -^y h 
^^ftbt^o rixtcj:»3, ^7h7>f/^l605: 

yu^ 1 1 0^iiig1-5ffJ^A^^iI-^SinO®(fe7* 
H^lc-grTSo Lfc^oT, 1 1 4 ic 

— t ^ 0 , 1 1 4 lia§)(^S«*S:^jai-5 w 
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hO^&^m^#lvt§£i4, tf* 

i 6 oi^i^TfcilHSi:?;*- — ^ M*>£8WtfTfr*vf\ 

[0 0 5 4] ±S6<o*Hlfi*IB*-J:iT'tf. Si<oliJ£^ 
IB* Ell** KSS«Dds*#<)5t^HLfcis <> T7 p y7-f 

SBicJ:orW«*c?Klt«r*-rFrilBtt^»<tt6 4:, «F 
fc#>, «a*W«EE«^J:5]®«**IS:l»iti"5wi:AS 

1 l 0tt««*»«w*JHiiBtfc7*-^y h<o^&£ 

[0 0 5 5] <jS3<7>3a6«tt>Bl 0(4, 
* 1 oltlfi»llB t Ma. DCTlcJ; 7^ 

U EE«(*«fB-»Sout Z±f£-tZ> 0 *S»JKffiWfl*fi!c 

(41^— ^-S-SrftLTlftWSr^llSi-S- 
'L 0 0 5 6 ] ^mmmm(Dmm^n^tmm.h. 
itmz oo«jsi;ioi^t(4» 1 conifci&Mtm&x~hz> 

fiSA&SWl Od^H&^y 7 4/^9 1 1 OcoftJ^co 
110 *KSS«»»1 l 6i:7^/^«»«l l 

s tfrbffititztiJ &mm&ni i 6^14, »#ft»2 

8RS««J(»l l 6(4, :ofS'Mit^Ii7)7i/- 

>/i^fH»ffll 1 8fcA*i-5. ^^MDIi, flP* 

*-fbK X SHHfcffilf (c«ua* s £ CTMteic®^$r^i-^I 
tettcofift t*4t:t 5 6 

[0 0 5 7] /U^»J»«l 1 8(4, mi 
y 7-f 1 1 OKtti"* Sc Sr£fi)tU A* 

1"-<< , -t(OM»fl#Sc CJ:?)^y7-f^li0<o 



Mft#DtCJCSi:T. ^U7-f^H0lw*»«*Sin 
Oj^SS^^JPIiDj:0 : /^/cl4Iij{fe7^--^y h<o 

[0 0 5 8] ±J6<o*jtlS»IBfwJ:ntf, »i<o*«« 

/u* l 1 oaiB»Wft«fl*t-**^5««** s ffi:KS 
^S, L^ot, ^tt*(Dff#fbfc* 

i i oi4»K«»*wftjiatBi«i7*— ^ K<7>ac»t 

[0 0 5 9] <*4 0HJSJRtB>Bli 114, 

ii^Ml^i, DCTtcJ:S**ff-§-te*:7u 
-AB8»l:J:-5li*i«f ill t *fi^*^fc/W^ 

U JE«*««»Sout ££j&i-£o #*tSfl£ffiottjS 
co o "^>fH 1 coIWl^i^ t H— tf>ffl#*-ov ^ (41^ 

[0 0 6 0] *JIS6»«(0*«f&-»«F#^»« 1 b, ff* 
fb2s2 O<0flWt(coV*-CI4SBl O^Wli^T^S 

as, SM&SWi otc*5tt6^y i i o<D®m<r> 

M5tt-e(4, mi i K^i-ct wtoawi oas^y^ 

110 t 7 >< 15 8 t d*e>fllfi8 

i 2 4o^>fb^7 L ^^A^^i" j ff^A^^n,5 e 

r^*^-fb^7 t 3/^«A(4, ttlA^^r 1 2 8(C*5»t 

sw^bx-^oBafttcjccrw^bSJwai 301: 

J:9M»Sn, *^b^^y^«A3ftS^#</ < c6fcH]*> 
*^fba s fi<*5i, tt««»<DW*<b(wJ:5Sf«JE« 

(Ofc^, *-?{b^^2x^«A«r»l«>^lfiJKli^*3Jt5 

[0 0 6 1 ] 7^*ffl»«l 5 8(4, S*W(CI4»1 

*p?)^«-?-(b^T-y7 r *BA«r«fflL, 06-18(^1 

£?izffif£ztitz7 4J\o*%mm 1 8i4, a^b^x 

y^fflAJCB<5*. ^!)7-f^l I0i:»t6«»fi 
#Sc ^^fi£L, A^»«fe«*SintwS-*ix5«ffi«^ 
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Sc iaD/!J7>f;^ a 1 0<DW}ftfrfflffl't2> (12 6 
H2 8#R) o i-*t>%, S^b^^flMasi: 

T, :/JJ "7 4*9 1 1 0(cefe«MS*SinO«»»O** 

[0 0 6 2] ±ato*jllfi»llBi-J:*x«. i^T-y 
7 p «AdS**< ttStcU^dSoT, *>*-?-{b* s fi 

<D HHb I- J: 5 »1 * HttEfil (J-<t oti« fcflfeR £ * 

l*»*>, mi<ommmmtmm, yvy^/^ 

f l l 0(iH«»**o#JI8tiir«7^--^s' 

[0 0 6 3] <SB5(7)3tft*»>Bll 2li, 2MB93<0jf5 

£A*»fc«#Sin*ff-fMbU BE«*««#Sout £ 
£fifci"5. **SSJR«^«fiStt. lie** 

0 F^^ft^{b^5 1 2 4£7)f^T5'^AO^Dl: 
[H*/<y77l 2 8i:i:fctt2>»*ib^— *<Z>*S*Dbu 
f ^^t/ y 1 1 0 3& s ftJW Six 5 SS4 

o«fi?e«i:ftiti-6. ^ (on^itf- * ^SDbuf 

(i, ff^fbfMWfflU 3 0(cJ:5*^-fbffll 2 4<DR*ik 

fbx — **»*Dbuf fii&<te&ts i^fy^ 
Aj6S**<*0 («^Hb*Mfi<#D) . 

[0 0 6 4] *ltlfi*lBt-*5*tS7-f /U*fW»«l 6 8 

li, rwff*ffrr--*<0»«SDbiif ^s-^t, 
^Hll 0JC»i-5»J»«#Sc ££/#U A^i«& 
S in^SixSWfllSSrfflF^b^- ^ «>*a*Dbu 

o(o4#^^^J®i-^o WF^bT 5 - 

* COSfflfiDbuf C^Ct, 7"lj7^^1 10 Klfcte 
{f -5§-<D s inOJ^ifi»o*iacf6>]Pfi*3 ct U 1 / £ fc(4B«7 * 
— ^ y h^&^T^-tfr&o z<ofinsb<D7 -f /u*f&JW» 

1 6 8w«ja*3j;tf»fm, £#WiaiSU w*H&*«8 



U H6—H8Jc:^SixTi^»Sfl[D*5J:t/Hffls l 
— s S^ieo^Tfl, KllttDiOft^fJtCflF-B-fbx"-^ 
ogiffl&Dbuf SrfiWBU Hffis l-s S^fcff-fHb^ 

[0 0 6 5] ±»<0#Htt«ffiKJ:ixtf. flF-fHbf*-* 
•OgJfggDbuf ^<^5CLt^oT, /^-f/^^ 

-5c U:^ot, »««*o«:#{b(wJ:6*a*H«EE 

commmm^m^tmm. 2 oicx^^tis^ 
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